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I. INTRODUCTION
A common feature of economic development is the evolving composition of production. Early in the development process, the share of agricultural output in GDP declines and the share of manufactured goods increases (industrialization). Once economies reach a certain level of wealth, the share of goods production in GDP starts to decline and the share of services increases (deindustrialization).
1 Although this evolution should be viewed as an integral part of the development process, concern still arises when traditional sectors of economies are perceived to be in decline. This concern can become particularly acute in open economies that experience large fluctuations in their exchange rates over the course of the business cycle. These fluctuations in competitiveness are often pointed to as causing permanent damage to traditional tradable goods sectors and the decline in their share of GDP is pointed to as proof.
Three theories are most often cited to explain the rising share of services in GDP in advanced economies. One is that demand for services is income elastic and as wealth increases with economic growth, the demand for services increases.
2 Another is the unbalanced growth theory whereby faster productivity growth in goods production drives up the relative price of services, leading to their nominal share in GDP increasing. 3 The final theory is related to miss-measurement, in that specialization has lead to traditional goods producers outsourcing services that were previously performed in-house. In this paper, a version of the IMF's Global Economy Model (GEM) is used to consider how much of the relative decline in the share of goods production in GDP in Australia and New Zealand over the 1995 to 2004 period can be explained by the second theory, unbalanced growth.
The simulation analysis suggests that faster productivity growth in the tradable goods sector in New Zealand, Australia, and their major trading partners, accounts for a large portion of the relative decline in tradable goods production. Simulating GEM over a ten-year period incorporating the productivity gap between the tradable and nontradable sectors seen between 1995 and 2004 results in a decline in tradable goods production in New Zealand of close to 3 percent, just under the 3¼ percent seen historically. For Australia, the simulated decline in tradable goods production is 2¼ percent, again slightly under the 2¾ percent decline contained in the data. These results suggest that Baumol's unbalanced growth theory can in fact explain a large portion of the relative decline in tradable goods production leaving little to be explained by competing theories or competitive pressures from fluctuations in real effective exchange rates.
In addition to the impact on tradables goods production, the unbalanced growth simulation also matches two other features seen in the data for Australia and New Zealand over this period. The first is the impact on headline inflation. Tradable goods inflation declining and nontradables inflation rising is the key mechanism driving the relative shift in production shares. Initially, headline inflation falls as declining tradables price inflation more than offsets the rising nontradables inflation. However, as people learn more about the persistence in the productivity growth gap, headline inflation starts to rise. As households start to fully perceive the implications for their permanent wealth, demand increases and tempers the decline in tradable goods price inflation and further stimulates nontradables inflation. The net result is that headline inflation eventually rises above baseline, requiring a tightening in monetary policy. The second, and not unrelated feature, is the behavior of current accounts. Both the Australian and New Zealand current accounts fall, and by significant amounts. The declines reflect increased demand for imports given both increasing wealth and relative declines in import prices. Further, the tightening in monetary policy in response to higher inflation appreciates the exchange rate, further stimulating import demand.
The remainder of the paper is structured as follows. Section II presents a brief overview of GEM and its calibration for this application. Section III examines the historical change in the composition of GDP in Australia, New Zealand and several other industrial countries over the 1995 to 2004 period. Productivity growth over this period, which underlies the simulation experiments, is also examined in this section. The simulation analysis is presented in Section IV. Section V concludes.
II. AN OVERVIEW OF THE GLOBAL ECONOMIC MODEL

4
GEM is a multi-country, multi-good macroeconomic model derived completely from optimizing foundations. The version of GEM used here characterizes the behavior of five countries/blocks: Australia, New Zealand, the United States, emerging Asia, and the rest of the world. In each country/region there are households, firms, and a government. Households maximize utility derived from the consumption of goods and leisure. Firms combine capital, and labor, with either commodities or land to maximize the net income from goods production. Governments consume goods financed through non-distorting taxes and adjust short-term nominal interest rates to provide nominal anchors.
A. Households
Households are infinitely lived, consume goods, and are the monopolistic suppliers of differentiated labor inputs to all domestic firms. Not all households have access to capital markets and those that do not, finance consumption completely from their labor income. Households exhibit habit persistence in their consumption behavior contributing to real rigidities in economic adjustment. Monopoly power in labor supply implies that the wages households receive contain a markup over the marginal rate of substitution between consumption and leisure. Because wage contracts are subject to adjustment costs, aggregate nominal rigidities arise through the wage bargaining process.
Households own all domestic firms, the domestic capital stock, and the land, which they rent to domestic firms. The markets for capital and land are competitive. Capital accumulation is subject to adjustment costs that also contribute to gradual economic adjustment. Labor and capital are immobile internationally. Households only trade short-term nominal bonds internationally. These bonds are denominated in United States dollars and issued in zero net supply worldwide.
B. Firms
In the version of the model used here, firms produce three types of goods: nontradable goods; tradable non-commodity goods (manufactures); and tradable non-energy commodity goods (commodities). Commodities are used only as an intermediate input into the production of nontradables and manufactures.
Goods are assumed to be differentiated giving rise to the market power. This condition of monopolistic competition implies that prices may contain a markup over marginal cost. Firms producing nontradables and manufactures combine capital, labor and commodities under CES technology. Firms producing commodities combine capital, labor, and land under CES technology. Prices of goods are subject to adjustment costs that, along with slowly adjusting wages, give rise to the gradual adjustment of prices in response to economic disturbances.
Bundles of nontradables and manufactures are consumed by domestic households or the government, or used for investment. The structure of final goods production reflects preferences over all goods, and thus international trade is driven by the interaction of preferences and relative prices. The bundle of goods consumed by households and governments can differ in import content from the bundle of goods used for investment.
C. Government
Government spending falls on nontradables and manufactures. Government spending is financed through a non-distorting tax. The government controls the national short-term nominal interest rate with the objective of providing a nominal anchor for the economy. The nominal anchors in Australia, New Zealand, the United States, and the rest of the world are inflation rates. For emerging Asia, the nominal anchor is stability in the nominal exchange rate between the emerging Asian currency and the U.S. dollar.
D. Parameterization
Parameter values for GEM are derived through calibration. Specific parameter values are determined by balancing several factors: empirical estimates available in the literature; the desired steady-state characterization of the economies; and the model's dynamic adjustment properties. The focus of the calibration for this exercise has been the steady-state characteristics, and in particular, the trading relationships among the regions. Because the issue of concern is the underlying trend in the composition of GDP, less attention has been given to the precise calibration of quarterly adjustment dynamics. Nominal and real adjustment cost parameters as well as inflation targeting policy rules are identical in all blocks. However, nominal and real dynamics will differ because of different proportions of liquidity constrained households and different markups in goods and labor markets. Some key calibration details are provided in Appendix 1 and the full calibration of the model is available from the author upon request.
III. THE STYLIZED FACTS
A number of adjustments where made to the data before computing the change in the share of goods production between 1995 and 2004. First, goods where defined to be manufactures and commodities. 5 However, with the large increase in oil prices that has occurred since the end of the 1990's, the production of oil was removed from commodities for Canada, Norway, the United Kingdom, and the United States. To look through the yearly volatility in the data, three-year moving averages of the shares of GDP are considered for all countries except Canada and the United States due to limited data availability. Further, for the United States, a comparable and consistent data set is available only for the 1998 to 2006 period. New Zealand and Australia, like most industrial countries, have been experiencing a decline in the relative importance of tradable goods production. Goods production as a share of New Zealand GDP declined by 3¼ percentage points between 1995 and 2004, from roughly 28¼ percent to 25 percent. In Australia, the decline was similar, 2¾ percentage points, declining from 24 percent in 1995 to 21¼ percent in 2004. Some countries under consideration, Norway, Iceland and the United Kingdom, experienced notably larger declines. A couple of countries, South Africa and Sweden, experienced slightly smaller declines. The declines in both Canada and the United States were quite similar to those experienced in New Zealand and Australia.
Figure 1. Share of Tradable Goods Production in GDP
5 Commodities were defined to be agriculture, fishing, forestry, mining and the production of food and beverages. Food and beverages were not included in commodities for South Africa, the U.K. or the U.S. As noted earlier, Baumol's unbalanced growth theory is often cited as an important factor driving de-industrialization. Baumol (1967) argues that the declining relative importance of goods production can arise from more rapid technological progress in the goods sector. Notionally, there is more scope for adopting labor-saving technological advancements in goods production. Despite faster productivity growth in the goods sector, labor mobility between the goods and services sectors enforces nominal wage equality. The required lower real producer wage in the service sector (because of lower productivity) is achieved with a rising relative price of services and, therefore, an increase in the share of services in output.
Tradable Goods Production as a Share of GDP (Percent)
The open economy extension of Baumol allows for international trade to further drive down the relative price of tradable manufactured goods.
The growth of productivity in the tradable and nontradable sectors in Australia, New Zealand and their major trading partners over the 1995 to 2004 period was in fact quite unbalanced.
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The annual growth in labor productivity in the tradables and nontradables sectors for Australia, New Zealand, and their major trading partners/regions are graphed in Figure 2 and summarized in Table 1 . Productivity growth has been notably faster in the tradables sector than in nontradables. The average gap between sectors over the ten year period ranges from roughly 1½ percentage points in Australia and the United States to 4 percentage points in emerging Asia. These productivity growth gaps between the tradable and non-tradable sectors suggest that Baumol's unbalanced growth could be an important contributor to the relative decline in tradable goods production over the 1995 to 2004 period. 1 The Euro Area, the United Kingdom, and Japan are used to proxy the rest of the world.
IV. SIMULATION RESULTS
The experiment is set up to replicate the trend productivity growth gap between the tradable and nontradable sectors in Australia, New Zealand and their major trading partners over the 1995 to 2004 period. The shock is designed so that in each period productivity growth in the tradable sector in each country/region is higher by the average over the ten-year period. It is assumed that the productivity growth gap exists equally in the commodities and manufactures sectors. Ideally the shock would be implemented by matching the actual historical gaps between non-tradables and each of the two tradable goods in the model. However, the available data does not split the tradable goods sector into these two components.
The shock is implemented assuming that people must learn about the persistence in productivity growth. When agents have perfect foresight under long-lived shocks that have significant implications for wealth, rational expectations models, like GEM, can produce adjustment dynamics unlike that seen in actual data. To address this and generate closer-toreal-world adjustment dynamics, the shock is implemented assuming that each period, agents must generate forecasts of the persistence in productivity growth. Here the learning is calibrated so that agents initially learn slowly about the persistence. However, as the duration of the shock increases, agents start to learn more quickly. See Hunt (2007) for a complete description of the uncertainty framework and an illustration of the speed of learning.
A. Some Broad Features of the Simulation Results
Before turning to look closely at the magnitude of the impact on tradable goods production, it is interesting to look at some of the broad macroeconomic outcomes of the simulation. The dynamic adjustment paths for several key variables in the Australia, New Zealand, and U.S. blocks of the model are presented in Figure 3 . With the focus of the calibration having been on the long-term properties and trading relationships with less attention given to the short-run nominal and real rigidities, it is important to focus on the qualitative aspects rather than the precise quantitative aspects of the quarterly adjustment dynamics.
The first point to note is the impact of the productivity growth gap on the level and the composition of GDP. Both the magnitude of the productivity gap and degree of openness matter. With New Zealand having the largest productivity gap of the three, the impact on GDP is the largest in New Zealand. However, openness matters as well as can be seen by the fact that the productivity gap was slightly smaller in Australia than in the United States, but the impact on GDP is larger in Australia because it is relatively more open. As GDP rises, the share of tradable goods declines and the share of services increases. Although again the magnitude of the productivity gap matters, so does openness as attested by the larger decline in tradable goods production in Australia relative to the United States.
The second point to note is the relative price implications that underlie the shift in the composition of production. These relative price implications are well illustrated by the decomposition of inflation into its tradable and nontradable components. Service price inflation is well above overall CPI inflation with tradables goods inflation well below in all three countries. The gap between tradables and nontradables inflation is largest in New Zealand and smallest in the United States. Again reflecting the magnitude of the productivity growth gap and the degree of openness.
The third point worth noting is that although CPI inflation initially falls below trend, after 4 or 5 years it rises above. When productivity growth first accelerates, the sharp decline in tradable goods price inflation more than offsets the mild increase in service price inflation. However, as agents learn about the persistence in the increase in productivity growth and its implications for their wealth, demand pressures grow. These pressures offset some of the downward pressures on tradables prices from faster productivity growth and increase pressures on nontradables prices. This leads to CPI inflation rising above baseline and prompting monetary policy to tighten. Headline inflation increases most in the more open economies of New Zealand and Australia where the wealth effects from falling import prices are larger.
The last thing to consider is the current account balance. All three industrial countries' current accounts decline relative to the baseline. Two factors contribute. First, rapidly falling tradable goods prices and their implications for wealth stimulate demand, particularly for imports from emerging Asia and the rest of world, where the acceleration in tradable sector productivity is the largest. Second, the eventual tightening in monetary policy appreciates currencies, further stimulating import demand. Interestingly, these broad features in inflation and current accounts in the simulation match key trends seen in over the 1995 to 2004 period in Australia, New Zealand, and the United States. 
B. Effect of Unbalanced Growth on Tradables Production
The declines in the shares of tradable goods in the simulation broadly match the declines seen in the data. The simulated changes in the shares of tradable goods in GDP for New Zealand, Australia and the United States are presented in Table 2 along with the historical declines. In terms of the total decline in the share of tradable goods in GDP, the simulation results match the data surprisingly well for both New Zealand and Australia. In the cases of New Zealand and Australia, the simulated declines are just slightly below what occurred, while for the United States, the simulated decline is only about 75 percent of the decline in the data. This could reflect the fact that the region configuration used here does not adequately capture the trading relationships of most importance for the United States, for example that with Canada. Source: National Accounts data and GEM simulations.
C. Internal and External Contributions
It is possible to decompose the results into the decline arising from external factors, trading partner productivity growth, and internal factors, domestic productivity growth. The simulation is simply rerun including only trading partners' productivity growth gaps. The results for Australia, New Zealand and the United States, presented in Table 3 , suggest that between one-half and two-thirds is explained by external factors. Not surprisingly, the magnitude of the impact of external factors is a function of openness. External factors account for 69 percent of the simulated decline in New Zealand, 68 percent of the decline in Australia, and 45 percent of the decline in the United States. The remainder of the simulated decline is due to internal factors, the domestic productivity growth gap. However, it is important to note that this decomposition assumes that domestic productivity growth is independent of trading partner productivity growth. If domestic productivity growth is stimulated by trading partner productivity growth, then an even larger share of the relative decline would be attributable to external factors.
These results suggest external factors are more important than some other empirical estimates in the literature. Reduced-form estimates presented Rowthorn and Coutts (2004) using a sample of 23 advanced economies suggest that over the 1992 to 2002 period, between onethird and one-half of the relative decline in manufactures was due to external factors. The differences between the empirical and simulation results may be reconciled by the unexplained component in the simulation results. It could be the case that service demand is income elastic. The reduced-form econometric estimates allocate a portion of the decline due to internal factors to an increase in the demand for services generated by rising incomes. 8 If it is assumed that the unexplained portions in the simulation results are due to changing preferences, then external factors would account for 60 percent in New Zealand, 57 percent in Australia, and 35 percent in the United States, much closer to the estimated range in Rowthorn and Coutts. 9 Source: National Accounts data and GEM simulations.
V. CONCLUSIONS
Over the 1995 to 2004 period, the share of tradable goods in GDP in Australia and New Zealand declined. Using GEM, this paper illustrates that a large potion of the decline can be explained by the faster productivity growth in the tradable goods sector witnessed over the period in Australia, New Zealand, and their major trading partners. This unbalanced growth explains roughly 85 percent of the decline in both Australia and New Zealand, and roughly 75 percent of the decline in the United States. Further, if it is assumed that the portion unexplained by unbalanced growth is due to income-elastic service demand, the other most often cited theory, then the simulated contributions to the decline attributable to external and internal factors is broadly consistent with other empirical research. Two other broad features of macroeconomic performance in these economies over the period is also roughly captured by the unbalanced growth simulation, mounting service price inflation pressures eventually prompting monetary tightening and declines in current account balances. 
